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A developed and verified thermodynamic model based on the atom and molecule 24 coexistence theory (AMCT) is employed to predict activities relative to pure liquids as 25 standard state in Mg-Al, Mg-Zn, Al-Zn and Mg-Al-Zn melts through the calculated 26 mass action concentrations of structural units, i.e., Ni According to AMCT, Ni can be 27 extrapolated and worked out by the chemical equilibrium constant of a structural 28 molecule, i.e., Ki, in the Mg-Al-Zn ternary system and binary subsystems, so that this 29 paper has regressed and optimized the standard Gibbs free energy function with 30 reported activities and mixing thermodynamic properties in Mg-Al, Mg-Zn and Al-Zn 31 melts, then resulting in Ki and Ni deduced by Gibbs free energy function at studied 32 temperature. The results of calculating thermodynamic-property in the full composition 33 range for liquid Mg-Al-Zn from 880 to 1100 K, as well as Mg-Al from 923 to 1073 K, 34 44 Magnesium, aluminum and zinc alloys have been the promising materials in various 45 fields, including the lightweight metal, functional materials in electronics and 46 protective coatings [1] [2] [3] . Since the various applications of Mg-Al-Zn, previous 47 researchers had poured tremendous attention to the Mg-Al-Zn system, especially to the 48 thermodynamic behavior of molten system. During the investigation of thermodynamic 49
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properties in liquid Mg-Al-Zn ternary system including Mg-Al [3-6], Mg-Zn[8-10] and 50
Al-Zn [11-13] subsystems, some thermodynamic models and empirical formulas, listed 51
as Table 1 , were established and introduced to describe thermodynamic reaction 52 abilities. Nevertheless, one of the potential problems for thermodynamic models is that 53 the artificial parameters are employed in prediction formulas, triggering controversial 54 in the prediction models, so that the above mentioned prediction models may not work 55
well Table   212 3, while the mass action concentrations and comparison activities reported are given in 213 The mixing Gibbs free energy was calculated as same as Figure 4~6 
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The standard molar mixing Gibbs free energy of Mg-Al-Zn melts change of
